Background: Symbols play a very crucial role in the culture of a society, and the medical society is not an exception to this. In the world of Orthodox medicine, the Rod of Asclepius is regarded as the true symbol of medicine. However, there exists to be an issue of interchange of the correct medical symbol (i.e. Rod of Asclepius) with another similar symbol (i.e. the Caduceus). This study aims to explore medical students' knowledge and opinion on the appropriate symbol of medicine.
INTRODUCTION
Symbols play a very important role in the societal culture and tradition, and, in fact, the medical profession is not an exception [1] . The symbol entailing an entwined snake and a staff ( Figure 1 ) is the true symbol representing the medical profession and it has been in usage since 800BC [2] [3] [4] [5] . However, it appears that there is confusion in the utility of medi -cal symbols used in the profession as the symbol with two entwining snakes around a winged staff ( Figure 2 ) is being used instead of the one with a snake-entwined staff ( Figure 1 ) [6] [7] [8] [9] [10] .
The symbol depicting a single snake-entwined staff is called the Rod of Asclepius ( Figure 1 ) [11] [12] [13] . Asclepius was a Greek man who lived in the sixth century BC and he was considered the hero-physician who performs miraculous acts of healing on the battlefield and thus his symbol was incorporated into the emblem carried by his followers [13, 14] .
The symbol depicting two intertwined snakes around a rod ( Figure 2 ) is called the Caduceus symbol. The Caduceus is the magical rod of the messenger god of the Greek pantheon, Hermes (Roman version of Mercury) [13] . Hermes was considered to be the patron of sports, merchants, peace, eloquence, and thieves; hence, the Caduceus symbol is a symbol of commerce and it is not that related to medicine [13, 15, 16] . Also, there exists a modified version of the Caduceus symbol; this version is called winged Caduceus [7, 15] . The most prominent organization using the modified version (winged caduceus) of this symbol is the US Medical Corps and the symbol is not regarded as a medical symbol but rather an administrative symbol [7, 15] . Also the US Public Health Services used it as their symbol because of their early ties with merchant seamen and the maritime industry [17] .
There is enough evidence that the Rod of Asclepius is the correct symbol for medicine, if at all any symbol is to be used in medicine. However, the confusion over its use as the most appropriate medical symbol is not surprising, considering its similarity with the Caduceus symbol. In history, this erroneous interchangeability have been corrected, however the problem still appears to persist globally, Nigeria inclusive [6, 8, 10, 18] . Based on the aforementioned, it therefore becomes imperative for trainees and experts in the medical profession to have the correct knowledge of the true medical symbol.
In a scientific study conducted in India it was revealed that the students of medicine demonstrated poor knowledge of medical symbols [18] . Another recent study, though not conducted among medical students but rather among health professional schools in the US, Puerto Rico, and Canada, also revealed a popular use of the incorrect symbol of medicine [19] . Similarly, a previous survey in the US showed that 62% of the professional associations while 76% of commercial organizations used the Caduceus symbol [20] .
Issues such as medical etymology, symbols, and history are not usually taught at medi cal schools, with Nigerian medical schools not being exempted, as no course on the history of medicine is found in the curriculum of Nigerian medical schools [21, 22] , rather many medical students and practitioners get to know them from self-enquiry. Based on the above discussions, we thereby aim to conduct a study exploring Nigerian medical students' knowledge of the correct medical symbol in order to provide more insight to the problem of interchangeability in Nigeria. This study thereby aims to: assess the level of knowledge of the medical students of the Usmanu Danfodiyo University (UDU), Sokoto, Nigeria, on the appropriate medical symbol (the Rod of Asclepius versus Caduceus); explore their capacity in identifying the true meaning of medical symbols; and to explore their opinion on the popularity of the medical symbols (the Rod of Asclepius versus Caduceus).
METHODS
The study was a cross sectional survey of the medical students attending the UDU, Sokoto Local Government Area (LGA), Sokoto State, Nigeria, which was conducted under compliance with the Helsinki Declaration on research involving human subjects. This university (i.e. UDU) is the home to the only medical school in the Sokoto State. The school runs a six-year medical degree program. This program has two phases which are the pre-clinical and the clinical phases; those students in the 1 st , 2 nd , and 3 rd undergraduate years (UGYs) are in the pre-clinical phase while those in the 4 th , 5 th , and 6 th UGYs are in the clinical phase. Those medical students that are in the clinical phase of their medical program are domiciled within the Usmanu Danfodiyo University Teaching Hospital (UDUTH), while those in the preclinical phase are domiciled within the university campuses. This hospital (UDUTH) is a tertiary hospital affiliated to the UDU. Both the hospital and the university campuses are situated within Sokoto LGA.
The study instrument used for the study was a 16-item questionnaire developed from literatures . The questionnaire obtained information from the participants about their: demographic profile, status on having a medical doctor as a parent, interest in non-medical literature, knowledge of medical symbols (the Rod of Asclepius versus caduceus), and opinion on the popularity of medical symbols (the Rod of Asclepius versus caduceus).
A minimum sample size of 80 medical students was used for the study. Sample size was determined by convenience, due to limited resources to the authors. Only those medical students from 2 nd to 6 th UGYs were considered eligible to participate in this study because they started receiving lectures in medical courses, while the medical students in the 1 st UGY were exempted because they were still in their preliminary year of study. Using a multistage sampling technique, only those medical students in the 4 th and the 5 th UGYs were selected for the study. However, a simple random sampling technique was used in the recruitment of those medical students in the selected classes (i.e. those who were in their 4 th and the 5 th UGYs) for interview. The participants were approached at their classrooms and they were informed about the purpose of the study. They were also informed that their participation was voluntary and anonymous. No participant was harmed in the course of the study. Verbal informed consent was obtained from each participant prior to their participation in the study. Out of 100 medical students approached, a total of 84 participants agreed to participate in the study. These consenting participants were interviewed using a self-administered questionnaire. The data for this study was collected in February 2018.
The collected data was cleaned, coded and entered into Epi info 7 Software, and stored in the same. The data was analyzed using the same software. Test of associations between the variables was done using Chi square test, with a p-value <0.05 considered to be statistically significant. The results of the data analysis were presented using tables.
RESULTS
The response rate for the study was 84%. The mean (±SD) age of the 84 participants that took part in this study was 23.7 (±3.4) years, 72.6% were males, 81.0% were Muslims, and 73.8% were in their 4 th UGY (Table 1) . Only 59.5% of the participants had interest in non-medical literature; only 6.0% had doctors as their parents. Less than a third (27.4%) of the participants knew Figure 1 as the Rod of Asclepius by name while only 45.2% considered the symbol to be the most appropriate medical symbol. Furthermore, less than one-quarter (21.4%) of them could identify the Rod of Asclepius as the historically correct medical symbol. Only 45.2% of the participants knew that the Rod of Asclepius originated from ancient Greece. Less than one-fifth (17.9%) of the participants had an item having the Rod of Asclepius symbol on it. However, the majority (73.8%) of the participants recommended that a course on the History of Medicine should be in the medical curriculum (Table 2) . Lastly, there is no statistically significant relationship between the participants' opinion on the most appropriate medical symbol and their interest in non-medical literature (p-value = 0.480) and the status of having a doctor as a parent (p-value=0.675) ( Table 3) . 
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DISCUSSION
It is a known fact that many medical institutions are still erroneously using the incorrect symbol of medicine as their institutional symbol [19, 20] . Similarly, many medical practitioners and trainees are yet to know the correct symbol of medicine [13, 18, 19] . The correct symbol of medicine is the Rod of Asclepius [13, 14] . Due to recent awareness creation on the correct medical symbol many medical institutions had changed their symbol to the correct one [18] . As some, if not so many, medical institutions are yet to change their medical symbol to the correct one; this shows that much work still needs to be done in creating institutional awareness on the correct medical symbol [18, 19] .
This present study was conducted with the strict rationale of assessing the level of knowledge and perception of medical students on the appropriate medical symbol (the Rod of Asclepius versus Caduceus). However, this study was conducted not with the intention to belittle the choice of the Caduceus (the wrong symbol) as a medical symbol, rather to correct the incorrect assumption and claim back a part of the beautiful heritage and legacy of medicine. The findings made in this study are very interesting. In the institution where this study was conducted, the History of Medicine was not a course in its academic curriculum for medical students. This particular finding supports the report of Prakash and Johnny, who in their paper reported that medical symbols were not taught at medical schools [21] . However, the majority of the participants found the introduction of this course into the medical curriculum as a need and thereby recommended that the History of Medicine should be included into the curriculum of their medical school as a course. The idea of incorporation of this course into medical schools' curriculum is a good one, as many of these medical trainees will get to know more about the historical heritage of medicine.
It is noteworthy that the majority of our study participants were unable to correctly identify the true symbol of medicine. This finding is closely similar to what was reported among their counterparts in Indian medical schools [18] . However, by comparing statistics, we observed that the proportion of those participating medical students in our study, who were not knowledgeable of the true symbol of medicine, was higher than that recorded among those Indian medical students (75% versus 66%). Also, only 45.2% of our study participants indicated that these two debated medical symbols (the Rod of Asclepius versus Caduceus) originated from ancient Greece; this shows that many of them lacked knowledge of the historical origin of these symbols. However, if medical students could find it difficult to know the correct medical symbol, then worse should be expected from the lay public.
From the bivariate analysis comparing the participants' background (such as "having interest in non-medical literature" and "having a doctor as a parent") and knowledge of the most appropriate symbol of medicine, we recorded no statistically significant association between the two variables. This suggests that these three factors do not have profound influence on medical students' knowledge of the correct medical symbol.
It is also noteworthy that virtually all the participants in this present study were of the opinion that the Caduceus symbol is the most popular symbol of medicine. The reason behind this erroneous opinion is not far-fetched, as most of them had an item having the Caduceus symbol on it; hence, making them to believe that the Caduceus symbol is the most appropriate. Also, a research had shown that the Caduceus is a more popular symbol than the Rod of Asclepius in many medical schools [19] . Since many medical schools are still using the Caduceus symbol as their medical symbol, invariably the symbol will be the more popularly inscribed symbol of medicine on the items (such as books, lab coats, etc.) of students of such medical schools.
This study has its limitation. First, this study was a single-center study. This study did not survey medical students of other medical schools; hence, it is very difficult to make gene ralizations based on the findings made in this study. Second, only medical students were surveyed in this study; this study did not assess the knowledge of medical professionals on medical symbol. Hence, this shows the need to conduct a similar study among medical professionals in Nigeria.
However, based on the findings made in this study, the authors recommend that the History of Medicine should be introduced as a course into the academic curriculum of the surveyed medical school, and even in other Nigerian medical schools. The incorporation of this course will not only go a long way in providing information to medical students on the history of medicine alone, but also give them an in-depth knowledge of the evolutional history of medicine as a noble profession. Also, based on the findings made in this study, it also becomes imperative to educate the public on the correct medical symbol as well.
CONCLUSION
The majority of the surveyed medical students did not know much about the historically correct medical symbol; however, many of them recommended that the History of Medicine into the academic curriculum of the Human Medicine program of their school. Hence, this shows the need for awareness creation on the true symbol of medicine among medical students, and even the public-at-large. 3 Neutral Which of the following symbol is the most appropriate symbol of Medicine? Tick the most appropriate figure 8.
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